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INTRODUCTION
First of all, some basic definitions and concepts related to the algebra of Lorentzian curve are given. Hence, using this relations, the Serret-Frenet vectors of a Lorentzian curve is rederived. Moreover, some relationships between the Euclidean curve and the Lorentzian curve are obtained. where, ( , , ) is the circular permutation of (1,2,3) [1] .
Definition 1.2 Let and be defined as;
x i e ⃗⃗ i , Tx = x 4 e ⃗⃗ 4 for ∀x = ∑ 
Here if 2 = then is called involutory linear isomorphism [1] . and , defined as in (2) are called spatial and temporal projections on , respectively. involutory isomorphism which given by (3) is called Hamilton Conjugation on [1] . . (4) In this definition; and ℎ are non-degenere, real, and symmetric bilinear forms. Furthermore; and are defined as in (2) with (3) and they are self-adjoint with respect to bilinear forms defined as in (4).
That is, for each , ∈ ,
( , ) = ( , ) = −ℎ( , ) (7) [ 3] . 
In this condition, ( ,∘) is a real algebra (In generally, it is non-associative and non-commutative). For this real algebra, if = ℎ then the quaternion is called pseudo- In the quaternionic condition; binary operation is denote `⋅ ′ and the pseudo-quaternionic condition is stand for ` * ′. Let us consider any ∈ , thus ( ) is defined as ∘ ∈ . It is clear that for each , ∈ ,
Again, it is clearly seen that,
Since is respect to both and ℎ self-adjoint then; we have there exist two following equations
(pseudo − qaternionic condition) [2] .
Definition 1.6 Let ∈ . The norm of , ( ) is defined as (9). In the quaternionic condition, ( ) is defined as ℎ( , ) ⃗ 4 . If the another pseudo-quaternionic condition then ( ) is defined as ( , ) ⃗ 4 . Hence; ( ), are used to be, is equal to Euclidean norm ( ) = ‖ ‖ 2 ⃗ 4 . In the pseudo-quaternionic condition for each
∈ , then is called 
Now we define the relationship between quaternionic and pseudo-quaternionic multiplications: Let and be two elements of . By making use of findings (5) and (8) for * − ⋅ , we obtain * − ⋅ ≡ { ( , ) − ℎ( , )} ⃗ 4 .
As a result of equation (13), we have; * ≡ ⋅ − 2 4 4 ⃗ 4 [1] . In this study 4 denotes the 4-dimensional pseudoquaternionic Lorentzian space. 
Let : → 3 be a time like space-quaternionic curve.
Hence; ̇= then, ( ) = −1. So, ( ) be defined as
If we derive this equation with respect to ; we obtain ̇ * + * ̇= 0.
As a result of this; ṫ is g-orthogonal to t. That is, g(t, t) = 0. ṫ * α t is a time-like quaternion. Hence, we define 1 space-quaternion and scalar function as they satisfy the following conditions when ̇ is a pseudo-quaternion: ṫ= k n 1 , k = N(t). (18) 1 is ̃-orthogonal to from (i) there is a 2 spacequaternion which is satisfy t * n 1 = n 2 = −n 1 * t.
(19)
Here, we can write * 2 = − 1 = − 2 * and 2 * 1 = − = − 1 * 2 . Hence, , 1 , 2 are mutually ̃-orthogonal unit pseudo space-quaternion in 3 .
We have derived from (19) and obtained; ṅ2 = (t * n 1 ) ′ , ṅ2 = t * (−kt + ṅ1)
Thus; ̇1 − is ̃-orthogonal to ̇ and 2 .
=(̈) is unit space-quaternion and
̇1 ∈ { , 1 , 2 }.
As a result of this, we can write ṅ1 = λ 1 t + λ 2 n 1 + λ 3 n 2
Hence; ‖̇1‖ is g(ṅ1 , ṅ1) = λ 1 g(t, ṅ1) + λ 2 g(n 1 , ṅ1) + λ 3 g(n 2 , ṅ1), g(t, t) = −1.
Namely, is a time-like pseudo-space quaternionic curve. In addition, in a similar way In addition, 2 =̃(̇1, 1 ) = 0 and λ 3 = g(ṅ1, n 2 ) = ε 0 r, hence g is g(n 1 , n 1 ) = 1. Namely, if n 1 is space-like then ε 0 = 1 and λ 3 = r. So we obtain ṅ1 = kt + rn 2 .
By substituting (5) in (6), we find 
[4]. ( ) ⃗ be a time-like curve. The pseudo-quaternionic Lorentzian multiplication is shown by . We have
If we derive ( ) = −1, then we obtain (̇, ) = 0. Here by making use of (24) we have
For a result of them, N 1 is g-orthogonal to T. t = N 1 * αT is a space-quaternion.
Here, and 1 have unit then has unit length. From = 1 * then, the vector 1 can choosen as equal to * along the curve. Namely this can be written as
If we derive equation (25) The characterization of 2 is given as follows:
2 is unit. , 1 and 2 are mutually -orthogonal. Now, in the derivation of 2 = 1 * by making use of (21), (23) and (24) we have the following result; ̇2 =̇1 * + 1 * ̇ ̇2 = 1 + ( − ) 3 (28)
Here, 3 is taken 3 = 2 * . According to this condition; the characterization of 3 is given as follows:
The norm of 3 is ( 3 ) = 1. , 1 , 2 and 3 are mutually -orthogonal. As a result of these, the derivation of 3 , by making use of (2.0), (24) and (25) we obtain, ̇3 =̇2 * + 2 * ̇̇3 = −( − ) 2 (29)
The equations of (24) 
